Objective: Primary hyperparathyroidism (PHPT) is often seen in conjunction with an underlying thyroid disorder. Imaging methods that are used to localize the parathyroid adenoma also detect associated thyroid nodules and thyroid cancer. The aim of this study was to detect the rate of thyroid cancer identified while performing parathyroidectomy and thyroidectomy in patients with PHPT.
INTRODUCTION
Primary hyperparathyroidism (PHP) is the most common cause of hypercalcemia in the community. In the United States, one out of every 400 women and one in every 2,000 men over the age of 40 are admitted to the hospital for treatment of PHP (1) . The etiology of PHP is a single adenoma secreting parathyroid hormone in 80%, multi-gland disease in about 20%, and parathyroid carcinoma in 0.5%.
The curative treatment for PHP due to parathyroid adenoma, hyperplasia and carcinoma is surgery. The standard surgical treatment of PHP includes visualization of all parathyroid glands with bilateral neck exploration and removal of the diseased gland or glands. However, there have been significant changes in the choice of surgical treatment for PHP especially within the last 10 years. While the number of experts proposing routine bilateral neck exploration have decreased, those advocating procedures like unilateral neck exploration or minimally invasive surgery directed to the parathyroid adenoma, both of which have lower morbidity rates and cost, have increased with the widespread use of imaging methods such as sestamibi scan and ultrasound (USG) (2-7).
Thyroid nodules are a common clinical condition, and the rate of cancer detection within these nodules is around 5%. Evaluation of the malignant potential of thyroid nodules is crucial since nodules with suspicion of malignancy require surgery, while benign nodules and those not showing signs of compression are being followed-up. Although there are some clinical signs and symptoms of thyroid nodules that raise suspicion for malignancy, the most important diagnostic methods used are thyroid USG and ultrasound guided fine-needle aspiration biopsy (FNAB). The accuracy of ultrasound guided FNAB in the diagnosis of thyroid cancer is over 90%, especially in the presence of an experienced radiologist and cytologist. Currently, FNAB is regarded as the gold standard in the differential diagnosis of thyroid nodules (8) .
Primary hyperparathyroidism is usually accompanied by underlying thyroid pathology. Kissin and Bakst first described this association in 1947 (9) . Although the reported rates of concurrent PHP and thyroid nodules vary, it cannot be ignored (20-60%) (10) (11) (12) . Imaging methods that are used to locate a parathyroid adenoma may also help us to detect an underlying thyroid pathology. Since it will be difficult to determine thyroid pathologies during surgery in minimally invasive parathyroidectomy (MIP), the importance of preoperative patient evaluation for presence of thyroid diseases is obvious. This preoperative evaluation is not only important for verification of parathyroid adenoma location but is also particularly important in detecting synchronous thyroid nodules. The aim of this study was to detect the rate of thyroid cancer identified while performing parathyroidectomy and thyroidectomy in patients with PHP.
MATERIAL AND METHODS
Five hundred and fifty patients were operated on for a diagnosis of PHP in the Department of General Surgery, İstanbul University İstanbul Faculty of Medicine between 1 January 1990 -1 July 2013. Within this group, thyroidectomy was performed simultaneous with parathyroid adenoma excision in 83 patients. Patient files were reviewed retrospectively and recorded. In the early 2000s, thyroidectomy was performed in all patients who were found to have thyroid nodules on exploration during parathyroid surgery and the standard procedure used at that time was bilateral/unilateral subtotal thyroidectomy. From 2000 on, the indications could be decided preoperatively with the widespread use of routine preoperative ultrasound and with advances in technology. The indications for concurrent thyroid surgery included: presence of suspicious thyroid nodules on ultrasound (border irregularity, loss of peripheral rim, presence of microcalcification), suspicion of malignancy or presence of malignancy on FNAB, increase in the size of thyroid nodules during follow-up (more than 2 mm increase in at least 2 dimensions between 2 follow-up USG), and presence of multiple nodules that cannot be followed-up by USG (risk of malignancy is increased to 10%). Patients with a primary surgical indication due to thyroid pathologies and those who underwent concurrent parathyroidectomy due to an incidental parathyroid adenoma were excluded from the study. Patients with MEN syndrome and familial PHP accompanied by parathyroid and thyroid pathologies were also excluded.
Data of 83 patients regarding imaging methods, if thyroid pathology was detected on USG, if the patient was being followed-up due to previous thyroid pathology, postoperative pathology results, if FNAB was performed during follow-up and the type of thyroid surgery were retrospectively recorded. Thyroid cancer detection rate was determined according to definite pathology reports.
RESULTS
Eighty-three patients underwent concurrent thyroidectomy within 550 patients (15%) who were operated on for a diagnosis of PHP in the Department of General Surgery, İstanbul University İstanbul Faculty of Medicine between January 1990-July 2013. Within 83 patients who underwent concurrent thyroidectomy and parathyroidectomy, 18 were male (22%) and 65 (78%) were female. The median age was 53 (18-70) years. Twenty-nine patients (35%) underwent lobectomy+isthmectomy in addition to parathyroidectomy, 20 patients (24%), had bilateral subtotal thyroidectomy, 23 patients (28%) bilateral total thyroidectomy, and 11 patients (13%) near total thyroidectomy to one side and total thyroidectomy to the contralateral side ( Table 1 ). The indication for thyroidectomy was the presence of thyroid nodules alone in the past years (20 patients before the year 2000 -24%). The indication for thyroidectomy in the remaining 63 patients included 25 (30%) patients with multiple nodules that cannot be followed-up by USG, 33 (40%) patients with suspicious nodules on USG, 2 patients (2%) with increase in size of thyroid nodules during follow-up, and 3 (4%) patients with a suspicious nodule on FNAB ( Table 2) . As a result of detailed pathological examination of all thyroidectomy specimens, papillary thyroid cancer was detected in 5 patients (6%). Four of these patients were diagnosed with micropapillary cancer. Surgical indications for these 5 patients were the presence of suspicious nodules in USG in 3, and suspicious lesions in FNAB in the remaining 2. 
DISCUSSION
Primary hyperparathyroidism is the most common cause of hypercalcemia in the community. Primary hyperparathyroidism is seen in 0.1% of the general population (13) . Thyroid nodules are detected in 5% of the population by palpation and in 50% by USG (14) . The prevalence of thyroid nodules combined with PHP ranges from 20-60% (10-12).
Kissin and Bakst first published the association between thyroid and parathyroid diseases in 1947 (9) . In 1956, Ogburn and Black (15) reported four patients with well-differentiated thyroid cancer within 230 cases who underwent surgery for PHP. Lever et al. (10) shared their experiences on the co-existence of PHP and thyroid nodules in 1983.
In recent years, management of PHP has evolved with the development of preoperative localization techniques. Both advanced USG techniques and methods like MIBI scintigraphy or intraoperative quick PTH assay allow us to determine the localization of the parathyroid adenoma, and to perform adenoma excision with smaller incisions or even with endoscopic methods (2-7). In our study, surgery for parathyroid adenoma was being performed in the form of bilateral neck exploration until 2000, while minimally invasive surgery is being used with the widespread use of imaging techniques since 2000.
With the extensive recognition of minimally invasive parathyroidectomy, the diagnosis of thyroid nodules and determining the indication for surgery in the preoperative period has gained even more significance, because parathyroid adenoma surgery is being performed preferentially with small incisions in many clinics unless there is associated thyroid disease. However, in the presence of thyroid nodules detected before surgery with an indication for thyroidectomy, the preferred method is performing simultaneous thyroid and parathyroid surgeries. In this study, 83 out of 550 PHP patients underwent simultaneous parathyroid and thyroid surgery. In 63 of these patients, the indication for thyroidectomy was based on pathologies observed in preoperative imaging methods.
In the co-presence of these two diseases, if a diagnosis of thyroid cancer is overlooked then serious problems may be encountered in the management of these patients. The most important complications are the ones that may arise due to a second surgical intervention (increased risk of recurrent nerve injury and hoarseness). Judicious diagnosis and treatment of concomitant thyroid malignancies enable curative resection, reduce morbidity rate that could be caused by second surgery, and reduce the additional cost due to additional surgery (16) .
The rate of co-existence of PHP with thyroid disease has been reported in a wide range of 22% and 70% since the early 1950s (17) (18) (19) . Its association with thyroid cancer is reported between 3.1% and 15% (17) (18) (19) (20) . The reasons for this wide range reported in the literature may be due to the differences in diagnostic methods, surgical indications and patient selection criteria. In our study, five patients had papillary thyroid cancer (6%), but four of them were micropapillary cancer.
Based on the results of this study and general literature review, it seems appropriate; to decide on the extent of surgery prior to surgery (if thyroidectomy will be performed, incision size, location), to share the surgical plan with the patient in the preoperative period, and to conduct simultaneous surgery with a single neck exploration if there is an indication for thyroid surgery along with parathyroid surgery.
CONCLUSION
Imaging methods that are performed to localize the abnormal parathyroid gland with a diagnosis of PHP are also valuable in estimating other accompanying pathologies. Presence of thyroid nodules should be evaluated before all parathyroid procedures, and if the nodule has an indication for surgery the thyroid surgery should be considered at the same operation with parathyroid surgery.
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